crosses easily cell membranes, including blood brain barrier (Costa et al. 1995) , reaching all subcellular compartments and allowing it to be administered either orally or intravenously. Taking into account melatonin's low toxicity and that patients treated with high doses of melatonin do not experience any harmful side effects (Seabra et al. 2000) , its potential spectrum for improving medical treatment against CWAs seems to be wide.
The toxic effects of organophosphates (OPs) compounds such as the nerve agents are not limited to acetylcholinesterase inhibition. Oxidative stress is a major mechanism in the pathophysiology of several toxins and diseases. In both acute and chronic OPs toxicity, changes in antioxidant enzymes occur, and lipid peroxidation increases in many organs, especially in the brain. Moreover, an important neuro-inflammation process occurs after OPs exposure (Collombet 2011) . Recent insights and new therapeutic perspectives about melatonin's anti-inflammatory properties and molecular aspects have been recently reviewed (Mauriz et al. 2012) . However, it would be important to determine if the neuroprotective efficacy of melatonin against OPs could be effective as prophylactic and/or as post-exposure treatment, because some drugs exert higher protective activity when given under one set of conditions versus the other.
Oxidative stress is a key element in the pathogenesis of blister agent toxicity. Some studies have suggested that oxidative stress due to reactive oxygen species (ROS) play an important role in the toxic mechanism of action of mustard gas action (Jafari 2007) . However, the powerful nitrosating agent ONOO
• is involved in the initial detrimental effects of all mustards (Korkmaz et al. 2006) . Nowadays, both melatonin and its metabolites have important advantages when compared to "classical antioxidants" including iNOS inhibition and ONOO
• scavenging properties against mustard's induced acute toxicity (Sadir et al. 2007 ). In a recent Chemical Warfare Agents (CWAs) are substances that can kill, injure or incapacitate people because of its pathophysiological effects. Many CWAs are able to generate free radicals and derived reactants, excitotoxicity and inflammatory processes; as consequence, they can produce neurological symptoms and damage in different organs.
Nowadays, total immediate decontamination after CWAs exposure is difficult to achieve, and there are no completely effective antidotes or treatments against these agents. In this complex scenario, we think that a broadspectrum multipotent molecule, such as melatonin, would be an interesting antidote and its use could provide a good strategy to counteract CWAs-induced injury.
Melatonin (N-acetyl-5-methoxytryptamine), a versatile and pleiotropic molecule that modulates and controls oxidative stress by several mechanisms (Hengstler and Bolt 2007) , is a well-known antioxidant and free radical scavenger (Tan et al. 1993; Reiter et al. 2001) . Melatonin is also involved in several and important functions such as vasomotor control and adrenal function, possesses antiexcitatory actions, regulates immune function and energy metabolism, including anti-inflammatory properties (Hardeland et al. 2011) . Melatonin is highly lipophilic and consequently study, it has been reported that in vivo oxidative stress production, accompanied by increasing oxidative stress markers after mustard gas exposure, was counteracted by melatonin administration (Pohanka et al. 2011) . Melatonin was also able to ameliorate lung injury and oxidative stress induced by nitrogen mustard poisoning in rodents, suggesting it as a potential therapeutic target (Ucar et al. 2007) . In an interesting review article, Korkmaz et al. (2008) proposed that the mechanism of delayed sulfur mustard toxicity may be due to epigenetic disruption that occurs in cells in which the genome has genetic and/or epigenetic mutations. As a multifunctional indole, melatonin could counteract delayed sulfur mustard toxicity, modulating the expression of mRNA levels for antioxidant enzymes under physiological conditions and during increased oxidative stress (Rodriguez et al. 2004) .
Chlorine and phosgene, also known as choking agents, are the main lung-damaging agents. With water, chlorine produces hydrochloric (HCl) and hypochlorous (HOCl) acids and nascent oxygen. HOCl has a high capacity to inactivate enzymes involved in antioxidant defense system, inducing a disruption of redox homeostasis. The ability of one melatonin molecule to apparently interact with more than one HOCl molecule is consistent with observations made by Tan et al. (1998) , who found that melatonin also neutralizes more than one hydroxyl radical. An interesting study, using the Chinese hamster B14 cell line, provided further evidence that HOCl-induced toxicity was counteracted by melatonin. Melatonin co-administration significantly protected cells during HOCl exposure, diminishing its cytotoxic effects and reducing protein carbonyl generation (Zavodnik et al. 2004) , and therefore, it may be an attractive therapeutic option to prevent inflammatory diseases where HOCl levels are known to be elevated.
There are no antidotes for lung-damaging poisoning agents, and medical treatment is based on ABC resuscitation, trying to prevent bronchospasm, hypoxia and pulmonary edema. The use of steroids has also been considered. Favoring the replacement of damaged airway epithelium may be able to avoid long-term effects.
Many antioxidants have been used to prevent oxidative stress prompted in phosgene-induced acute lung injury. Recently, Zhang et al. (2012) showed that melatonin afforded a protective effect in phosgene-induced lung injury, and they postulated that its protective mechanism may be associated with scavenging free radicals and inhibiting expression of iNOS and NF-ĸB.
Taking into account its versatility as direct free radical scavenger and indirect antioxidant, its anti-inflammatory activity, low toxicity and the absence of side effects, melatonin could be an excellent and suitable candidate molecule to prevent CWAs-induced tissue damage.
